TR
B2 BB K2 8 S
P KB IR PR P

WEHE AR BHRE KALE ESE FE O

£ % Rz 3



T ERUMBCRBEAT
RETRSKEBE S T KERERF

RAE Bkl wRE KiE R£FF FE

w M W fa i
-4 =

s



" E R E

REHRAREHEAZWEE, FEHEKULRL T + R K ET IR TR RIRBAR, HEHAaE
B T AT SR e . RUIEA KR - AR AR 2, 7 6M, Myt BLR8YE
A%, WM FKREC TRETURSKZES, M, #RSHREREIEL S, XERYPKFEERNY
SERATR A, BF T ORI R - RRERE TS AL R XA OREROKT BEARERNE XL,

ABLUAHIE RER MG FEBTR & KZEARBSIAT, MRAZEREI. BB 00 &L
WA, MAKRSEMEA SR FRBRZ KR RET THRANR, BET “EBETRAKEHE" O#K
&, FRERAR CFKBEEET R TOKRMFORG . TENES, Ay AN R KR
B R PR TRBERERYHRMET MR RAHER,

ABEEORE . KB, WEEE ., AL TR, RERPESRSRE. g8, A7 BT ARRE
KR THEANRS®,

BBEMME (CIP) ¥

TR ORISR A T 0R 2 TR &5 K2 5 4t T /K 5%
BORY/SRARLGERE . —dbnt: MBihiREL, 2006.6
ISBN 7-116-04723-9

I.F... I.3.. DOFER-#E-TiR -
FKE -MRQOTRK - e FFR - i F/K¥IE - W
f#47 V. P64l. 4

T R A I 4345 CIP By (2005) 55 161159 5

GANHAN DIiQU CAIMEI TIAOJIANXIA
MEICENG DINGBAN HANSHUICENG ZAIZAO YU
DIXTASHUI ZIYUAN BAOHU

BRIERE. BWRR IR

BRI . K HLHE

HARARIT . HE R

AR JERME K EBEH 31 S, 100083

B 1 (010)82324508 (HKIHE); (010)82324571 (HK4HF)
% UE: http://www. gph. com. cn

BIHIFE . zbs@ gph. com. en

&  H. (010)82310759

D R AEKTERAERAF

= A 787 mm x 1092 mm %5

En . 8.25

=3 . 180 T

ED . 1—600 it

B R 2006 4 6 AALEHE—/K - F—KEPRI
T . 30.00 ¢

ISBN 7-116-04723-9/P - 2647

(FLISCH TR AL A R 4, U o, (B0, MR, ARt s T8



e & & 1

WREE, 5, 1965 FHE,
EERMBA. PERFERFERAX
M B SE M RAA RATRIAT . A5
R, BLETID. 1986 Fia LR
FhRAREL, 2000 £ 51 E il F X
¥ (dt=) @Bk, 2000 ~ 2003
FREMRMFERELFERET
k. REPEMRFEQAMRE
URREMBK, ERAIHERE
X (HA) hEZERSBHK,
AlERRFL AL MRELER
SEF. PEMRFIRERRS
& R EBLRARBRBIREERE
TEE". "W EMEFER 20 £
FRFELE". WLEAREA"
B CAEEERERRALT EWRS.
RREXSOREM. €F4H, KR
BT BPMERR-ER1H. =%
R2I, AL AR R SR 1 1T,

HRFE : KIFERUHR

@il . TIEARARETEEE
Pl 92 5

BF 4 . 050308

B fi: PEMERFERAX
BRE S R R A

B §%. 0311-88022029,

13803379702
E-mail: fawangzhang@sina.com



EL i BiEle P
H#h i B S5 Bk L R A
SRR PRI AT
BEERE®ERE LN

IR



FF

BERTYHMERREEY, BEFFSAEENA, pHEEY, AR
Fo LMD, KX HFEHRNAE, KEFEBURARGRE, TE L
TREAXEABRAN AR A HMEH N ESTE, KT FRIIREHT
ARBHEEBFEEAARE, EARLTREFEFERERELASF, TEL
R H IR F AR

R -RAMERELTRES AR EXFL, SRABLF KA E AL,
W, MEA, BRE, TXFE, RREFFRAANERAFARE X
i, ANETHEWMFT RARKFEAR (Mva) ¥ H2— BT HALE
BERVBEFEE, HHMRABLIURARDFAE, HERD, BT AER
BRAZER. BRE-—WHTARRTEFRA=TANDKREAE, BEAE
ERAMEZ L, FREEHAEZEEN (RAEE20m), RHA (4
4m), THEARALEIHNWARLER LS. ERFAHT, BEEHLKEE
RIEEFRE, XRRPAFFEHWELTAANT Ry %, REELER,

MEMNEEAYET ROFR, RELBAEETHRAELE ., WARE
EHRFARRYE, NTESAREEMBTAER. #REAHREX L,
FUANBRERKMAFER., A TR ECIUNEHBRAE, BT K
FREBAEM, EEEFTRRARRERATENKEE AR ENRE,
HTAREEERBRAFETR, FHRTHERL; AEEFTXIARBYTR
HEMMEEAMRZNME, HTALZTERRAIEAERETIRER
FWR. AEARTANBHNRTENETHTARERENRD, HERE
HTEAKCLER - FKEETHE, RARRER, XAXEHREEN AT,
FEXHZARMT KREFNFEERERE

EEHNEX—ALHR, UEEFRERKF. RPHTARE, Rt
ERBUMBEBREFTREXRNER, LRT “RERK” WEE, #H
T “eXKERE WBRA, HEUTSAFTERRTEA - ZAHFEXW
R

(1) BEREREETREARE LML KEHEST

AEXRBEETREEEFRAEMEREMNBLR, FRTHETRE L
T T —Ag BRAE R 4 & o JEREEE TR AR A &, 2 1A
MR, WEYFHRFOMEK, TEETREAFEEMEKEXE

I



AT T 2%

(2) R R DU 20 45 M fn K B A M R 30 % o o BEACHLAE 0 AT

REREVREARALEMEXELX, BHAEEHFRE R ¥
®, ARTEEURAERGEFUHTHUN ARG REHIR, KETRE MM
SRERERG BN AERK., KB RZ, HAIBRGHAE, RETKEW
WO 4 55 M o K B AR e R 30 B AR A

(3) REFHTHRETRRRN AR, SRAMEHEATRE, BAT
WETRAE RS KA RS T EAERENSRA A AR

HETRRRWE R ERAERENRLEL LW, FRANBL, F
RIM R ARES, HRRERFERSBABREATRE Bk, KF44HK
BURAEREN ., N ASRETHMBELT FRHACSRKEFEHNEL,

(4) BETHREKEBRESH T ARBRENX ZHE

HETREKBEHEERIRRATABRIHEE, RTABRIWK
EX2RERTEKERE, AFBARNPTEETREXERESHT
KERGZENERER, HFNEXERESRTARERFUXRTT
TR T,

(5) HETHRETREAERESHTARREF HX R

SREBREFHANENERIRM T ABRG ERINAIEFTEAE
BENERERAXR, ATEREFIHEXRERS.

Rz, AARYUT “2AKEHE” WHRS, AR THRETHREKER &
SHTARRRFHREX R, ERETREME RN A4 KERE
EREX, eAERESHTARRRP FEARAUF L TRERM; &
KEKHEMTR, KETHRREKRF LIRS THRRFAR. 2AKE
BESHTABRIGLREAFREZTERKEARUE, HERT TET
AR 5 A% AR A R A AR T ERR T AR FEKSFF &L 2R
KT, HAELERENFHELHARE,

wJE, BHEFFENELRZE, KEAAX-NoemAXB L RER
W, HEREHERTNA

R ( £ ¥14

2006 44 A, BRE



YN

Hij B

(FRARKELAUHTERETREREFES T AKX REEKY) ZEHLK
LABISMNERARBFEL “BT TR TATREMETRERE
", BERMFHEABAXTE “FHRRERW R FRGETRGIHREHE
FamR”, BEEREBFFELTE “HAT WIRFEMF - A SKFHURE
BE” RE, FRGEEK R AR IR R B & AKCR R T 5 Rk
W "B kAR, HERBEERT AWML ARG TR

HEEARFRULEAZNER, FERHEALRLT TR, ¥ TERK
EAWLZ—WHTARFARTRERE, —SRTHTHAFTRTTER
BIRVAEFHE R, REKT TEEFELY, #EXTEHTARELA
BRTRAEREK T LHFE, RE, WARE, BXThaERRSEY,
XEEETETREIRE R EFERAN T ER#,

MR -ABREEATRES AREXFL, SABEF KL KA,
W, MEA, BRE, TRIE, REAEFFRUNEREHARER
BEH, AMET AERTT RARNEAE (6MVa) 72—, %7 1993
FREF, 1996 FERXKRT, ¥ ARATERIREEREL, HAHMEARL
BRARDFAE, HERD, RTAKRERIEZH, ERE—HHTAER
TEHFLZINAWDHREKE, RO REELEBERAZARRREZ L, XK
EwAEREAN (RAEE20m), REA (H4m), THERALET #HH
AR EREE, AREHT, RESHARRBRIELT LTS, XREF A
W, B “RERAK” WAETANFRT &, 2EFLEN,

WX — “RERA” FE? EERECNEMF - KABKEHE, £
HEEAMBTRFRTABNARAMERT, B A ENHRXRIAKLET
REMERDFHTERAN A RERE, NAWEMLSIOKE TR S H14,
PUNEREZR BT R BRERERE, FETAH GHEB, EAUKIF
WRBMHZFANRRBRERACREISER, FRAAAHNETHERNRR
KAREKUNEMEZER, AWHEFEETREASXKEEMEREE L,
WRRBR-—EHEELEAERNE-—CREN, ETUEABEARE, FAX
MR, MO AEETF RO AE R, #5FLFRRR— 2 H# L LLE
ELMBTARREEFEETAEHER, EAXRRFBEAANT 0 RE;
EHELLNEE L AERAELT-ERE, ERXZREEAXEZHE

il




#, BRRMET %4, LERARBEOHR, X—LRMAENK “EKE
B, RGBS “AAEERE W ET B “XERAT MEEFMA
AHERBIX-FEEFENRREE

ABRHANE, $—FHh, $FRWET K3 FTRA S 58
w, FZEXRRAGTRETIREKEBEESN, FPEUESKERESHT
ABk, EREAMERETIREALEMES KERERR, FAFAME
FRAFAUTHETIREAZBEENN EHER, FLFANET ERET
WeEAERERCAEALEBHBH, EANEAAEGAKERERY KRR
HY e o

AHEBLHEREAMNFFRER RN, FHEIA T ZEMAFAR
WRE, AhHERE. TaXRETHEAL2HKRBETRM. K#AEEX
HRERAMERAXHEFERRARTR AR, KRR, AXE. 4
AERENZFNRRRBRTAMNGOL, AFERFLIRPRAKAHE R
+. MEKREL, BFAEEBRRT A RE, FXH, BRAL. FEAX A
R, EEF, BEL. KAK, Amh, THH. BEREHRONEH
Bt R, EREANRTREGHE, BHE, HhaE. REH. 2R,
Mo, M. RAMERFELETHSIREHEAFG RREINHE T,
T oA, 18] AT 3R R R0 B R

FHA Y4, HOFHIFHEE,

% &
2006 44 A



N
'd

FF
I
g—ﬁ - LT L RTE PP PR PT TP PPTR PP PRI (1)
BT B E e (N
%:dﬁ %ﬁ@mm%m%&&%ﬁ“%:&iyﬁ .......................................... (2)
’;ﬁ/:;fﬁ" z]g;:ﬁﬂ/]{-gfg‘i%{%\ m%ﬁ&&@}%mg ....................................... (8)
B|oE AT XMRBAKSCHRIFERR (13)
AT TR e eeeerene e e et (13)
BT MR B K SCHE IR IR <oevveerere e (13)
W RS X TG B SR S IR AR T TSGR v vvvvvrerreereenreeenanennrrnenennnn, (18)
%EE ;ﬁﬁ%ﬁ;"[{ﬁ%]‘ﬁﬁ%*gﬁﬁﬁ*ﬁ ................................................ (23)
%__-'-'!j %ﬁ%ﬁ;‘,;‘ﬁ%]ﬁmg7k}%ﬁﬁmﬁ .......................................... (23)
A R AL ST ATRR «ovvvvveerreeremmemmnree e, (24)
%ET" i%)?:]'ﬁﬁ”é“mﬁ:ﬁiﬁf}ﬂ—tﬂ% ................................................... (29)
BT SIKEEEGHITIKGEITE - coooerrrrrrrrrrrrmrrrroerriee e, (34)
A BUBE AR BARPE eeereeeree et e e (34)
B WIRTUREH RRRE T FARBEIEAMT - evevvereesseenesos (36)
%Ejﬁ @7]()%@%5%?7}@2%%*53:@%%% .................................... (37)
FHRE KHBEETIEESEMMEKBISIETISET - oo oroerererrrerrreereneeninenn (42)
BT BIFGTFTIE o ovevvrnrerrrneneeetninetentiiee et et e eaa s e naa (42)
B I - = . - N (42)
B KRR TR S TR TEREFST o rcoceerrerreereneramnstimniieintnenanin, (48)
WY TR B ARG IK BRI oo veeererrreeeerereerriee it (54)
EAE KANETERDEGTRETREGKEEERREGHY oeoorrrerrnnenen (60)
WY ETARE K EFELETIGIRI «-rvvervrrvrnnmmrnmiianinanenianeeeeiieeneeeeneene (60)
BN KIS KRG B TR & 7K R B HYREIITFSE o vvorveroeerseseeninnoos (76)
%ET‘ ﬁ}%m*ﬁ/g7k}§ﬁlﬁggﬁﬁ—[— ................................................... (86)
$LE AMETERATES KRBEN QSHAS BRI e (91)
g R L S - N L O S (91)
e B 21 (= [ Vg o 1611 2 U U SO (92)
B LR EASHE KBS EBBYIEAREIE - ooveerernee e (96)
B  KRRASHASR KBHEBHRIG HRATRALER oo (99)
AT R R T AR TR RSB N e (103)

\'



ENE FIASKEEEERPAKEERIER e, (107)

Bt ERETAE RN, B EKBRMBIR oo (107)
BN R AR SR RARPA GBI T oo (107)
B FAES KRGS R BT KETEHIENRE  vveveerererrceeeremnn (110)

7 T G D O PN (112)
<1 T PP (115)
o v QT (117)



Preface

Foreword

Chapter 1
Section

Section

Section

Chapter I

Section
Section

Section

Chapter I

Section

Section
Section
Chapter IV
Section

Section

Section

Chapter V

Section

Section

Section

CONTENTS

IIELOAUCHIOI v vveveremrmrnenresimnentuaeeentreeananeettnaesensessieneasiaencnns
1 TOTEWORd +r+esvrerrrnnrsemnnnneetiuiietretiteeetiiareertiaaaaaseaaeaasennsaasasnnneas
ii  Current research situation of fissure seepage and innovative
commentary of this book — ++++sssseerermiurmiiiiiii
fii Research thought, approach and contents of this book «-+«steeececeeecennee.
Environment Overview of Geology and Hydrogeology in Daliu
TTOWEE  ++ v cereeernrncrneneaeaseeesssesnsusnenssessssnessasssennesssnsssssnesessnnnsns
i (OVEIVIEW *retetsesueteonanssitsetesnssssssessossssoneencsssacasesanssosassssssnsonse
ii Environmental summary of geology and hydrogeology «««+++++-essseesnens
ili The contradictory problem between coal mining and environment
in Studying area «eeeeseereesersimtniiitti e
Analysis of Aquifer Reconstruction of Coal Seam under the
Condition of Coal EXPIOItation «««---+++++++vevverererereimiiniienireiininannnn.
1 Overview of aquifer reconstruction of coal seam roof under the
condition of coal exploitation «««:++++sserrsireriiiiiiiniieii
ii Stress change and deformation course of coal seam roof «=++++esssesereresees
iii Law of aquifer reconstruction of coal seam roof in change +«+-=++«-+sreeeset
Aquifer Reconstruction and Groundwater Seepage «-----«----+oeeeeeeeenen
1  Penetrative characteristic of rock with fissures —--eeeeeeereninenninii

ii Penetrability changing analysis of groundwater under inherent or
exploiting condition of coal seam roof «-««++-ssssssmsrnraiiniiniienieniiiinnn,

i Reciprocity relationship between aquifer reconstruction and groundwater
SEEPAZE 1 tererettttee ettt e e e e e e e e e e e ne e

Inherent Structure and Aquifer Characteristic Study of Coal

Seam Roof in Daliu TOWEr «cceccercrrrerstartiirertiietaieierienssencenesnanes
i Research approach ...............................................................
u LithOlOgiC characteristic of coal seam  ecceceererrerneriariiiiaciiiaan, eersenaes

i Capability study of coal seam roof as aquifer or aquifuge in Daliu

TOWEE  ++e+ssrvesnsareneaneneenensesseneseeueesssanssnasennesnmasessnsstmmeennnnenns



Section iV  Inherent refined structure mode of aquifer in coal seam roof «+--+--++-+--- (54)
Chapter VI  Observation and Simulation of Aquifer Reconstruction of Mining
Coal Seam Roof under Exploiting Condition in Daliu Tower
COAl MANE AF@A -+ rrrreerrsrsemrsnmneseesesnsterseserensessasiessearnesaenses (60)
Section ] Field observation of aquifer reconstruction of coal seam roof --<---«------ (60)

Section i  Simulating study of aquifer reconstruction of coal seam roof in Daliu

ToWEr COal MINE BTEA  ++++r+sesrrseorestorssramratastironsaeseseornssesaascsnnsess (76)

Section jii Exact forecast of aquifer reconstruction of coal seam roof -:-r-cocereerecees (86)
Chapter VI The Effect of Aquifer Reconstruction of Coal Seam Roof for

Moisture Movement in Daliu Tower Coal Mine Area -----:--cecoveeeneee (91)

Section 1 Basic environmental and geological condition in experimental area -----+ (91)

Section i Experimental item and observational study ««teeesrererecueiaririieciiieen (92)

Section jji Basic characteristic of moisture movement parameters of unsaturated

zone in experimental area  ++eeereseesessenseeieiiiiie (96)
Section jv Moisture quantity and potential energy of unsaturated zone in

experimental area, and the relationship with soil water resources «--+---++ (99)
Section v Effect of groundwater level change for moisture movement of

unsaturated zone after aquifer reconstruction under the

MININg CONItION «««+c+errereerressesmiiiiiiiii e (103)

Chapter VIl Measures for Protect Water Resources by Using Aquifer
RECODSLIUCTIOI ++ v cecvceereeeernssersarsonsusssnsssassssasnesssensscasseecnseenns (107)

Section i  Strengthen managing measures to coal mining roof and protect the

aquifer from being destroyed «-++-s+sereeerreiiiiiin (107)
Section ij  Feasibility of protecting water resources by disparting areas using

results of aquifer TECONSLIUCHON +++++++rrrrrerersssmrrrseririniininiiiaaiae, (107)

Section iii Measures of protecting water resources by disparting areas using

results of aquifer TECONSITUCTION ***esrvertossresnessratassssscsssccarscsccssaces ( 1 10)
CONCIUSIONS ot et terreritniartiiiitiiiieetetuiseioeiuetesteestsssstsetsesrstsocsssestsssssssssssassones ( 112 )
ADSEPACE occererreriratiitiiitiiiitiiiiiitiiiiieititettitetectesettittstitastsrttstasetstsristonsaans ( 115 )
Main References :cceceereerieiiiiiiiiiiiiiiiiiiiiiiitiiiiitieuciriiviceciassctecsssrsresssnssses ( 117 )



P oA B

£—T 31 B

KERKREEEAZNER, FEHXAHRIT TR, kTRUREA W2 —
Foit FKBOITRMIGIEKE , —Se3i i i FHUKR 2 = B S TR AR B, B0
EREPFEITT, AR EH T REFEERMAAESER TILREE. B2, AR
o B Tob M PURRERREH6RE, S I & T 20 X AR J A= 15 F /K B 7= 2 R

PRI - RRER B TRRPT 5 S A2 AL, SRR UT & ki X MM AR, MR, o
BOK, ik, JHRITE, RREETFRROERGUERBB R, UL HRMAT
T XIEHNRAR (6MVa) §H2Z—, B 1993 4ER4 7=, 1996 EIFREF=, 5 3
LEGRVERER, HFHBRRBIBUNBYFER, BBERED, BT ARERYE
Bto XAME—RH T KRR TEFRE= TANDHREKE. ZDHEEREEER AR
2Lk, FRREGEERE/D (B/NEE20m), REK (L44m), THERHLES#
MIBAALRE S . HHFRGT, BRREMRBBBIEA LS, LREP KR
AATHIT RIS, RAERBER,

B, T AKEBRAK SR ARS8 A0 SR, 0 TR 0 FF R X
BRI BRI WA . MR . E vk . K SO R AOBEE . K YRS
B BKRIG RS, fEEEZER D, AN FARERE WA H, EMUST K4
PRI TG G B A E, 1 AR A IR A R A

FEEFEMITR, BELEEBAWREEE, BREESRSANEY, HrEhE
PAERBAREIX . Filt, BREKBEMAMBTRER. HERAEREDK, BUER
BUZBKBKCFRI, HEE R R UERBR A . BT ARERAT,
W K Rk R AMBUZ B K ERRIHIX , s Tk B R AL TR, 78
BUFFER; FEE %W R SRR R E ENBUR B RS B, Tk FE R
HEKBRHTHEZRE TR 55— 7 W H T T — @ aTe Tk s, Emk
T TKBIR R . B AR HHE T RGOTWRS, R H A RET Ry
A, M FAOKAH#E— S RIBE TR, RS HBURKER, SKERET, KRER
AR R, MEEWZMR A X 2% MR LR,

HESFERMMT, M, B K Y. . SYL R WS R AR
WEGER. — XN ARMEEFREERIME; 55— XULTER ALK NEL
WM&, BERBIERAIIGE. Hit, £5REOHERE RS £ SR BREESrARL,
EHRBIF K RMAKESN BT, AREFNERE AT REARE, MEAXENS
W SR HRE S R AR A, WASHELTRMEES, WRARRESETEF

.7 -



R, ESHEREEMES, HHSBIRSASHERN L, KET AKX, &
BiHER WYL E N RBOL TOKAIREAR TR, SCEST1E + 5 HiE Sk EEd, Rl
YIRMHEMAEY A K Z B0, 40 1985 4E 0 TF R0 XOKIFE M, 78RR KIR BB A,
BEATREALT UK, O FLKA FRE 2. 57m, BUEME Fok, UHIFHEBISET . 1988 4
TERMIE 7K PR 1 R BRI TR B B UMK Ol . TG BB BB . L FE S Y
EAL, EUK WK, EEHMMERENRE (MRKIEER) &E. HAT, K&
RBHEK, HBE KGR NI RKEE, RIOKAFRESTE, MefiEns, E5E
B R BEARSE RN, AN RETEAL

FEitt, BREAEF=EE, XRPKEERNTTHE S Z R “RERK” KI5,
RN E RSB KR AESINEE . SR AEUREE MY AT 4E K R B VI SL ol 4T A A Tt o
B—J7 EH I SERERR SE BT X HE S & S K BERAL S 1SN, R ANBT ST 2 TRARRS 4145
HFR BT SR E B BAASR, #EA S KRB ERRET KT KB R
RIP R AT, ER M ATAT R

BT REBARARIVREBRREFHE TR

—. ERNEGSRTRIRE IR

ERFRERTFE R T KR T #FENZBNGET, AREARTHTHETTE
EHLAZPIHNRBTAEN, MKE TR, X9 TR, ORTE, BT KRR, A%
B, MRHEFRTES, HEERALLUI., WEALZR T X NRS W, Ak
T ERE= AR A, T EHE LGB EEAERT AR, BWEETAgKaAa, Bl
BREARBEMTPTREZRN —NEERE,

RS HBRB WA R E B A BN L, RERBRBESHAREZEL R T
KB, LB, BERNAGRBEEEGRETERE, FERERL, hTRRE
H8 BIEREBOR T HEREITEE, FrBMGME KT ENEUMER S0, HmERg
SUXRE S a7 FE W

T KSR R P B AF RS SR — MR E R R, PO KRR A A B4R L
B, s TOKERPREE T HEMNRK, EF 1856 4, AFEERMRALEAN
REXTHB T K BT BIIR . KHILIR, #FNWAREL EEPELBRN FEHILBRKKE
W, M FHENRPRHEBR A SEA FRAZLNRERBRPI, EF 20 4 40
ERHE, A IFEE FXHBREREK AR R P PRk RSETE R, I
NEBRBRRBUKRARER, BURBAERNBRER,

HWRRAEAEMAERATREY, FRMNEAESRMERXRERR T HEME, H
BRMBES ERAAREYS, EEXAEE, NRETREMESZAN FRERETR
FEAERKOAR. Bit, UBBZENSROEBEBR SLEBRAEARROX S,
I NAEHRMERREE, 55, REMNEHRNEEZEESZRN RN, HEBR

« 2 .



SRR NG A EAE R AEEREAREA X R, FTA X A T RS R
FERHERER K

BT, EWMEEERBEERIRN FETRRETURARNUTIL w: R
BREVUERBITE, NBUKTERMIIR, REBEENTII, BRNAESERRBIE
%, HPEKNBEBAMEERERESHRBRESENAY, FRA R R %8R
wH,

(—) BE—RBBHEAROPER

BABENERNBEMENERRITT, IE TH T KESRPHREABREFE, 2&
e R R R,

AR PR R PR TR AR, TR N P AT 2 8] 4%
Bit, 1868 4R E 2 4 Wik 2= R A0 FA Wi 2 A H Navier — Stocks 2 G H T MK P4k
B IE B IS A T

q =f§7, b’J
Kf: ¢ NBENERRE,; b—NBRITE;, J—KIBE; ¢—F HnE B,
V—az s #E,

T — AR T RPN R AR SNBRIT B MISL RRIE LRI R, FTLLE 8RR R
ST ER

20 42 40 FERFFEE, BEELZEE (KRKER, 1941; BKF, 1951; NHIR,
1954; B, 1966; F5, 1967; HiERIR, 1975) #1777 KB BERBK S ¥ LR 7
ERFATRIE, RIKRMBZERE, ShHEdRr, BRRER, REARXANTER.

q =_1_§T/ b3Ja
K, o HIELWRE, BUE [0.5, 1]; a=1 BEHERRE, a=0.5 B HRLER
R

KA SR MAERE, EXMHEHNTERA TRANBIERAHM,
%%Tﬁmm%ﬁﬁ,%uﬂ%ﬁ%ﬁﬁjﬁﬁﬁﬁﬁﬁmom%ﬁ%%ﬁﬁﬁTﬁam
R R BK AT, 2517 T XK Wb h Bk TRR e bR B i A TE R & R A—. VIR
gk (1979) FERANRAMBPHIT T KELE, HELRESHIESEEE KM
HEKRARITRERFITH ., BHEGE: BATIUTSEMALT, 2 EMREIFg
AAETNABUKRBIFEHREL, BOLBRBARBHHRRME, BREEAES
KARNBILAISBAREML, HIRERK,

75h, Tsang % NN AP FRM X BOES M, BitENAERA TRBETER TS
¥r, R THBREAES I TEE, e, S -REKAKkRREPFILAT MWl
ZW, FRZ VAR (1987) . Brown F|FI4r4E JLAT FR B Bh it B ML A BB PEAE AR,
BUS TR,

(2) HBEKREEHHR

NIMAG R RN HBKREB PR ALK BRI BIREE K, BE%, BB
. 3.



WSS . B 20 e 60 FRLISK, FEEHERE THERMMBERER, WHHN=
¥ FHOESAA TR, WEAN AER R G ER,

FROELAN TR R L, Pomm (1958, 1966) H1Snow (1965) ISR EKEH T
hER, FAESEN AT ERREERNBRAE, BEKEREZHURERBRIFEHSETE
SR, ATDARIENBRA R A FOK MM & m . RESIHFER, PHERRERAEFER
G R T A RETT bR Ak, B AAEEERY/MEBYEEN, BERFEEAR
B, N HREKERE (VRAAKX, 1979),

SUE A R R R E B A RIS 1960 SEE KB/, BEASKELERAN
BN FHERMNESENE, LEAREK, HEMAEFK. ERHAAFRTN
“PHLBE - B EM HWBELR, BE%¥%E (Warran, Root, 1963; Duguill, 1977;
Strelfsova, 1977; Huyakorn, 1983) #H T & BHNEN RHCHERE, ARIZAEFXITH
B R S FFLBR R G0 LA B0 R G 22 a7k 38 = AT T AR B AL o

ERAHAEITE N MR TR I NE A AR RS E TR, HERMRBRKEE
PDLBERBRER, AP RNREEHRAIEEN, KERRAEATHEE{IRHA
FFRARFERRGR MUK, YZRKZER, TTHNREA LR FHE
FLERA R, EHilt, R ARG S MW R PR R EEA K& E R
P, BRI EEGEE, WHAR—SGHRNEAEUERYER (HAFHE, 1984),

PP AR R IR BRA REEh AR . AR 1) f) RBRAR7E 23 [B1 AH B. 38 UK
BRI MR AL, AWML, ST KENREMEES, KEER (Witke, 1966,
1968) RMPEMEBHARMER, THRBRE A KBS Bk B R M 4% 5 BR
BNMEER, ERAKBTERENBBRATKAR. HERAEIIHEZRIMNER, XB—
FPESCHIKSCHUBAE RS, MM TR RARUBARLGKBE, HEHRBERER, RERm
FBROK A BRIE) R ALAFAE . R B A RIBE T F T AR B, AT HEA
MERGETANHME, BEHTEES -FEBRELNE, EmMAAE/MNIEENERE
AKEHEE, AR ARERER, MAKEEAREBHRBRENSHAEXRBAECFEN
BN, (B TREKR I EEATR, REME S NESELAEE—
&, U BEME, BRSO AHN, AHFESSTMTE, EZEEEE e &R
A ERKEHRRZNIE, BRTRBKREBHNERER, HRBRRNE SRR
REE T HIBEAM,

RE¥ETIRE (191) EHEECEECEREEAMEM EEY T AR NES
PR, N AR BRI AR, AN ER SR AL IT. WATTH
ERTOE# R A EPERILFZE . ERAEL . HRETEREWE N B R LS R A
MFFIE, X—HEAATL T R RGEMRASHEMNB B KRS HFEVH, BERRE
—%HBHKABERF S, ITRREEES—AHURENEE, RRANBAKENET R
MBHEYH, TBE. FHE (1996) XRHT “HINENRRE” HEEMHS, LH
T4, 4, ZHERNERS, FEPERRBREEEEN A TERANRBRER,

ETRENMATE, HBRE. B, Th (1990) FIHNRBHRERER THRIE
Ze)/MRIEA BRI, E=TRENIFALHE S, NEBRELHRELT —RIEXEMER
SEME AR,

o4 .



